In this brief note, I will describe the sequence of events that led to the development of the vaginal photoplethysmograph, which appears to be the most widely used methodology in assessing vaginal responding. The stimulus that led to this effort was a breakfast conversation with Roy Levin at the Conference on the Psychophysiology of Sexual Desire, Arousal and Behavior hosted by the Kinsey Institute at the University of Indiana. After discussing the events that lead to the development of the vaginal probe, Roy suggested that such information warranted being archived. It is certainly true that new investigators often are unaware of developments that formed the foundation of their work. It is toward the goal of partially addressing that shortcoming that this brief description is offered. It is axiomatic that most, if not all, developments in science result from a confluence of inputs from a number of individuals. Certainly, this is true with the vaginal photoplethysmograph. I trust what follows will make that clear in the instance of the development of the vaginal probe.
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The early work in our laboratory in The Department of Psychology at The State University of New York at Stony Brook focused upon psychophysiology of fear and anxiety. Those early studies recognized that care needed to be taken to examine the role of the orienting response and the role it played in conditioning. It was in that context, psychophysiological studies of fear and the orienting response, that research on sexuality began. Ray Rosen, who at that time (1971) was a graduate student, approached me asking if the laboratory polygraph could be used to measure penile responding. A brief examination of the penile responding literature made it clear that we could easily set up to study genital responding in men. We set up for collecting penile responding and began carrying out studies on male responding. Women working in the laboratory complained that our studies were severely restricted by being unable to study women and lobbied for looking at methods to study responding in women. This same point had been made by Zuckerman, 1 who noted that the lack of a genital measure for women limited the study of female sexuality.
The landmark work by Masters and Johnson 2 described the physiological changes that accompanied sexual arousal in women. They emphasized that both myotonia and vascular responses were wide spread during sexual arousal. Relying upon those findings, we sought to identify vascular changes during sexual stimulation. Several abortive stabs at measuring sexual responding in women were attempted with no success. They included trying impedance plethysmography of genital and breast tissues. It was during this time that I recalled the use of photoplethysmography by Sokolov 3 in studying the vascular component of the orienting response. In those studies, plethysmography was used to collect data to investigate vascular responses in tissue under study.
As far as I was concerned the 'bible' concerning psychophysiological recording was Brown's 4 Methods in Psychophysiology. In that book, Brown wrote a chapter, 'The techniques of plethysmography' in which he described 'Photoelectrical Plethysmography' and noted that backscattered light could be used to detect changes in the vascular bed underlying the light and a photosensitive surface. I then began to consider the use of that phenomenon in investigating genital responding in women. The problem that we faced was one of transducer design. The first consideration of placing a light source somewhere on the surface of the body with a photosensitive cell placed intravaginally appeared unreasonable. I assumed that the light source necessarily would be excessive and dropped the idea. In discussing the problem with my wife Jean, she suggested that if the transducer could be mounted in a tampon-shaped device, it would be acceptable to women who were familiar with tampon use during menstruation. Such a reasonable suggestion was not obvious to myself and other men working in the laboratory.
To implement the suggestion I turned to George Sintchak. George at that time was employed as a laboratory technician in the Department of Psychology at SUNY, Stony Brook. His expertise in electronics made him a perfect choice to design the probe. He selected acrylic plastic tubing sized as a tampon, had it shaped appropriately on the distal end, and drilled a hollow space from the proximate end for most of the probe's length. A miniature lamp was placed as far as possible into the probe and a cadmium selenide photocell was placed into the side of the probe at a distance of about 1 4 of an inch from the light source. No light from the lamp fell directly on the light sensitive surface. The probe's end was sealed with dental cement with wiring leaving the probe and being connected to a polygraph.
What was truly surprising was not that a pulse wave reflecting the vascular activity in the vaginal wall was readily obtained but, rather, how impressively the waveform indicated sexual stimulation. We began investigation of the probe's characteristics by having several women placing the probe intravaginally for several minutes and then playing for them a stag film that had been used in our research with men. All agreed that the stag film would not be very arousing to women. The graduate student women who conducted these research sessions brought to me the polygraph records and asked if I could identify when the sexual stimulus was presented. Surprisingly, in each of the original records pulse amplitude dramatically increased within seconds after the film's presentation. With such a dramatic demonstration, we immediately designed the first study to illustrate the vaginal photoplethysmograph's usefulness in monitoring genital responding in women.
The first two papers that originated from this work were the article by Geer et al, 5 which demonstrated that the vaginal pulse amplitude produced by the device was correlated with the subjective experience of sexual arousal and Sintchak and Geer's paper 6 that described the details of the probe's construction. Since then, there have been a series of studies demonstrating both the strengths and weaknesses of the probe; however, this is not the place to try and review them. I would recommend reading Janssen 7 for an up-to-date review of the strengths and weaknesses of currently available devices for measuring vaginal responding. I would note that the major modifications of our original probe have been the use of LEDs and matching photosensitive cells, as described by Hoon et al, 8 and use of a shield on the wiring leaving the probe that controls depth of insertion and orientation of the photosensitive surface. As I noted in my presidential address given at the July 1998 meeting of the International Academy of Sex Research, I have been disappointed that a more physiological appropriate device that is both easy to use and relatively inexpensive has not made an appearance. Levin and Wagner's 9 transducer has superior physiological characteristics in that it measures, in a quantifiable manner, vaginal blood flow. Its cost and intrusiveness, as the research participant cannot place it in privacy, has limited its acceptance.
I must note a feature of this research that reflects poorly on myself. Palti and Bercovici 10 published a paper in which they reported mounting a light source and photosensitive cell on a speculum and recording pulse waves from the vagina. That paper, which investigated changes as a function of point in the menstrual cycle, appeared before our work. Perhaps, because they did not report investigating sexual responding and perhaps because it was in a medical journal that I did not read, I did not see that paper until after we published our work, and it was brought to my attention. As Roy Levin put it, 'Shame on you' for having missed that work. Regardless, it is true that we were unaware of that paper when we designed the probe and applied it to the study of psychophysiology of sexuality. It should be acknowledged that Palti and Bercovici first described photoplethysmographic recording of vaginal pulse waves.
We await a simple, relatively nonintrusive device to further research on genital responding in women. It is my belief that genital responding in the context of studies that examine both cognitive and neuropsychological variables will add greatly to our understanding of sexual functioning for women. A less-intrusive genital device coupled with appropriate minimally intrusive brain scans will help solve the riddles surrounding the interactions between and among cognitive, neural, and genital responding in sexuality. I hope this brief note not only describes our early research efforts but also documents how that research effort, as have so many others, was the result of the convergence of ideas from a number of people. I remain grateful to all of those who played a role in those efforts. It is to them this article is dedicated.
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